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Chapter One
PROGRAM INITIATION PHASE
(PRE-MILESTONE 0)
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INTRODUCTION

A Program Manager is often not formally assigned by charter at this phase of the
acqunsmon process, nowcvcr the Hardware Systems Lommanc assxgns an action officer (the
defacto "Program Manager.") His actions establish the initial baseline against which all folloy
documentation and data is compared.
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The Program Manager has many responsibilities and objectives in this phase of the
acquisition, but this handbook addresses only those that directly impact operational availability
(Ao) and its elements -- reliability, maintainability and supportability -- as discussed individually in

detail in Appendices D,E, and F.
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Milestone O, are to:

. Refine the performance levels provided in the Tentative Operational
Reqmrement (TOR) to measures of performance ce that can be verified through
testing and evaluation

. Determine estimates of the costs to achieve each capability required in the
TOR

. Develop alternatives that are achievable and satisfy the requirements of the

Determine the degree of risk for each achievable alternative.

ESTABLISHING THE Ao REQUIREMENT
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1, Analvze the operational scenario: Establish a auantitative. and where that is not
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possible, a quarxhtanvc description of the system's required mission profile,
frequency, and duration; determine the cnitical assumptions about the operational
use, system design and support concepts upon which the supportability values are

based.

2. Estimate achievable Ag and costs: Estimate the achievable levels of system
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achievable As values and comnare to the reanired Ans
achievable Ag values and compare to the required Ag.

What Data In N mplete Th ions?
Inputs
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From the TOR the Program Manager is given the OPNAYV Sponsor’s:
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. description of the mission frequency and duration, and other measures of
merit

. description of the perceived threat, including technologically achievable
threats over the life of the system

. general statement of the capabilities required for both mission performance
and supportability

. the anticipated number of systems to be procured

. direction regarding integrated logistic support (ILS)

. estimates of what resources might be available to procure the system and its
support

From operational data on existing systems the following is obtainable:
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. the achieved Ao of current, similar operational sysiems
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components including achie' ed reliability, maintainability and supportability
values
. the costs of current operational systems, subsystems or components.
. the readiness drivers of current operational systems
. any special design requirements or extraordinary support system
performance requirements.
From the Research and Development and Engineering communities the following is
obtainable:
. technologies under development, including their expected maturity, their
estimated timeframe for readiness for production and risks
. anticipated reliability of those technologies relative to current technology.
Mhitraate
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For each proposed system alternative the Program Manager documents, as required by

OPNAVINST 5000.42C (NOTAL), the followmg

. Ao levels that are attainable and acceptable to meet the threat

. estimated  costs for development, production, and life-cycle operation
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w Should the Acti mpleted?

At this phasc of the acqmsmon the Program Manager has more unknowns than knowns,
and more generalities than specifics, but fewer constraints than at any time in the system
acquisition. At program initiation, he develops a systematic and documented baseline record of the

acquisition program that will be maintained throughout the life cycle of the system.

In the areas of readiness and supportability, MIL-STD-1388-1A provides a structured, task
oriented approach for the logistic support analysxs (LSA) aspects of the acquisition that is casrly
adapted to other functional areas. For the purposes of this handbook, MIL-STD-1388-1A is the
best guide, since the Program Manager is conccrncd with only three elements in the consideration

of Ag:
. Reliability as measured by Mean Time Between Failure (MTBF)
. Maintainability as measured by Mean Time to Repair (MTTR)

. Supportability as measured by Mean Logistic Delay Time (MLDT).

As drscussed m Volumc I and Appendix B, thcse quantmable and mcasurablc eiements are

used to develop the single measure of system material readiness in the equation:

Ao = MTBE
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develop a matrix that compares and contrasts the many factors emerging from the vast amounts of
data that he reviews. This matrix focuses the Program Manager's efforts on critical capabilities,
quantifiable versus qualitative factors, and makes the absence of critical information obvious.
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The Resource Sponsor identifies deficiencies in similar, existing systems that make them
madequate to counter the future threat. Any constraints in terms of affordability, operational,
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physical, technological or scheduling are given to the Program Manager in the TOR. These factors
are the basis for the matrix against which the Prooram Manager compares a and contrasts all
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The first step 1s to conduct a Use Study in accordance thn Task 201 of MIL-STD-1388-

) PN B2 an canmna: L mtmce oo a3 o = 2maaca com ~Af sbha cnee: acrotacee

1A. The Use S o(uuy identifies many Iaciors regaraing the intended use of the new system, n, but
those most pertinent to Ag are: the number of missions per unit of time, mission duration, number

of onarating rlnve milac haonre firinac flichte ar cvclac ner unit of hmp' neacetime and wartime
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employment; oncragnz scenario; basing concent. and operating envu'onmcnt. Any mission area
or weapon system analysrs which quanuﬁes relanonslnps between hardware, mission and
supportabrhty parameters, and is also pertinent to the new system, should be identified and

documented in the Use Study.

The Use Study further clarifies the general guidance of the TOR by ideniifying the
following:
. the type of system: e.g. Anti-Air Warfare (AAW), Anti-Submarine Warfare

(ASW), Anti-Surface Warfare (ASUW)
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. the category of platform that employs the system: e.g. surface ship,
submarine or aircraft, and the type of platform within that category: aircraft
carrier, Cruiser, frigaie =
. the concept of operations: e.g. carrier battle group, surface battle group,

independent operations
. the type of threat: e.g. stand-off air delivered missile, stand-off surface
delivered missile, submarine
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* . theke required: ¢.g. ovcr-the-horizon ASW, AAW out to 200 -
evnslan NNN H
es ;

ala
uule

. logistic planning requirements: e.g. unique maintenance concepts; fifteen .
days continuous, independent operations isolated from resupply; continuous
availability for a seventy-five day operating cycle.

Since a Use Study will naturaily expand upon, clarify, or make assumptions regarding
operational use, it is essential that the Program Manager get the Resource Sponsor's formal
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thic I{Ay action is to conduct a Raseline Comnaricon Svstam IR(‘Q\ chu’lu Tha initial meaniramant

is to identify all existing systems similar to tlk;e svstemldescnbed by thc Usc Study. At‘?}:ls time the
matrix dcvcloped from the TOR and Use Study becomes invaluable to the Program Manager. The
BCS quantifies the Ag, MTBF, MTTR, MLDT currently achieved in the fleet. It will confirm or
contradict critical assumptions about operational use, critical design considerations and support

concepts. Analysxs of historical data on the BCS prov:dcs quannﬁablc statistics that form the
baseline for satisfying an estimation of the achievabie Ao and costs.
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BCS data provide the Program Manager with the lower bound of achievable capability. On
nearly all existing systems, the program management office or in-service engineering agent has
accomplished an assessment of the system which reports the system's performance in terms of
reliability (MTBF), maintainability (MTTR), and supportability (MLDT), as well as manpower
requucmcms and opcratmg and Support Costs. These reports usuauy identify readiness dnvers
within UIC sysu:m, provxac cnuca.l parts usagc/xauurcs, syswm char acwnsucs, ana lQCl'l[lIy omcr
data sources. The Program Manager can use this data to develop baseline statistics necessary to

nerform the comnarative analvgis required to resnond to the TOR . The nrooram manacement
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office of the existing. similar system should also be able to furnish the maintenance nlan mtemted

logistic support plan (ILSP), and the reliability block diagrams. These provide the Program
Manager with a baseline maintenance concept, support concept, and a diagram of the functional
relationships among the major components of the baseline system. The Naval Supply Systems
(,ommand can provxdc the dollar value of a smpsct of spares and repair parts for thc comparauvc
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costing factors that can be used for cost estimation purposes. The research and development
community is able to furnish any advances in technology that provide enhancements to the

capabxlmes of the comparative systcm.

The BCS and the Use Study are the foundation for the remaining actions in this phase of
the acqulsmon The completed BCS provndes the MTBF, MLDT, support costs, mamtcnancc

concepy, achieved l\o, opcrauonal use and sccnano, and the readiness and cosi drivers of ihe
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comparative (existing, similar) systems. The Use Study provides indicators of most o
data desired in the new system.

Wiih the bUlIlp etion of the BCS and Us Siuuy, the Program Manager chms 0cvc10p1ng
alternatives that achieve the capabilities requ 1red by the TOR. Most new systems are enhancements
to existing systems and few, if any, systems ar re dev glnnerl from the drawing hoard with
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completely new, state-of-the-art technology

As the Program Manager develops system alternatives he should continually compare and
contrast the characteristics of the alternative system against the baseline characteristics derived from
tnc 1 OR, usc btuay, ana BLb Altnougn tncre are numerous cnaractcrlstlcs, both quantitative and
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of these elements of Ag enables the Program Manager to satisfy Key Action 2.

The two extremes on the spectrum of alternatives available to the Program Manager are: (1)
countering an existing threat with an off-the shelf system at the low end of the sncctrum in terms of
design freedom and risk; and (2) countering a new threat with advanced technological development
at the other end of the spectrum.

The-Shelf-S Xistin The system is intended to replace an
existing system with perhaps no change in the intended operating characteristics nor
of the combat environment in which the system is intended to function. In this case

"o, Ara nf tha fAll liahilis
the system is being introduced to improve one or more of the following: reliability,

maintainability, logistic support, or to upgrade mission performance,
The system under
conmderauon performs a totally new warfare function or mission, or meets a
previously undctmed threat. In this case, the system has no dxrcctly analogous
coumcrpan in the inventory. A comprenensxve mreat analysm that modeis system
ayyuvauuua [v/1} llb llll!;lldCd p}mfuuu ina b!)CbﬂlCU bUlllUdl ClquUlllllClll, lb
paramount in establishing both system technical operation characteristics and the
required mission effectiveness.
There is a wide range of alternatives between these two extremes. The following
alternatives represent two possibilities.
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system made up of sub-components of known performance. The key to the
evaluation of Ag is the degree of change in reliability, maintainability, or logistic
support of the composite system, as compared to the individual component
characteristics as a result of the effect of different operational use and environment
on those subsystem characteristics.
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operation. Areas of new design may extend across the entire system, or may affect

only specific subsystems or components. The acquisition of the new system is
mtcnded to unprovc system opcranon characteristics or to provide enhanced
mission effectiveness. The key to the evaluation of this case is the degree of
improved system performance.
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The Program Manager selects and rejects alternatives on the basis of achievability,
sansfacuon of the capabilities in the TOR, acceptable rlsk and cost (which will be addressed later
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Key Action 2 is completed through this marginal analysis. The lower bound of Ag is what
is currently being achieved with current reliability and supportability. The upper bound of Aq is

the lower of the alternative that meets the capabxlmes in the TOR, exceeds affordablhty constraints
or represents unacceptable technological risk.

What Documentation is Required?
[ o "W SN PUPTRIS PO PPy, A forncan tha Dencen nacar he ne~nsen S
The minimum Jocumentation wquu from the Program Mana gCT Oy program decision
anthAarmtiac nriar ta MIT EQTO 1qe
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. Supporting baseline management documentation (large, complex systems
only; ie. ACATI and I and some ACAT III programs)
Danalima MMAamamnmnnn Q- ctanm MOC\ fAnly nanaccarmy far laraa
- Daacuuc \,Uluyaubuu yolblu \L D) \Villy HLLLOdAl y VI ialgbvy
romnlay cuctame)
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- Use Study (only necessary for large, complex systems).

MONITORING AND EVALUATING THE Ao REQUIREMENT AND RELATED RESOURCE
REQUIREMENTS

The Program Manager is rcsponsiblc for preliminary analyses which comp.
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performance of similar systems to determine the achievability of the Ag established in the

CONDUCTING COST-BENEFIT TRADE-QFF ANALYSES TO SUPPORT THE
REQUIREMENT

&

What K ions M mpl
1. Perform trade-off analyses among Ao elements (if required to optimize achicvabic
Ao) within constraints of cost, schedule or technology.
Q mmmmm Pyl 2 n A BA‘AA.IMIAA. ﬂ‘.A—-\ﬁhIl-ﬂ
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What Data Inputs and Qutputs are Necessary to Complete These Actions?
Inputs
. From the TOR the Program Manager is given the affordability constraints and
schedule/time constraints.
. Analysis of historical data on the BCS provides:
- Comparative system Ao, MTBF, MTTR, MLDT
- Comparative system costs
Enclosure (1) aI-1-6

bemed Bunwsrs Chbees Rlemerey S lnesonss LIAaerdbes T "ovtesrnl § "ot oaed L

TREEYR L I A



- Current system readiness and cost drivers

. From the R&D, engineering and support communities are obtainable:

Qutputs

. Matrix of common factors and unique factors for each alternative and the
cost/benefit of each alternative

3 th t ¢ A _ anmMaT™me
. A series of cost to benefit curves comparing the cost to Ag, or MTBF as
appropriate, for each alternative,

The Program Manager must work with the Resource Sponsor to determine how much cost
data is enough and how accurate the cost-to-capability must be in order for the program to proceed
to MILESTONE 0. OPNAVINST 5000.42C requires that the Program Manager include in the
DOP, when appropriate, cost-to-capability curves. This requirement is necessary to inform
decision makers of the relationships of cost-to-capability and to identify the relative point at wui
an additional small amount of caoabxhtv requires mordmate additional cost. Generally, the cost
a system is correlated to the Ag achieved by the system. The higher the Ag of the svstcm the
higher the cost. Figure 1-1 is a typical Ag-to-Cost curve. The Ag is never zero because the
system's inherent reliability provides some measurable availability. The Ag never achieves 100%
because the system will fail. The "knee of the curve", or the point beyond which each marginal

increase in Ao becomes increasingly costly is .85 for Alternative A, and .90 for Alternative B.

i-ﬂ :r

Basic cost elements, definitions and csumaung guidance is contained in DODI 5000.33 of

C
15 August 1987 (NOTAL) and DODD 4245.6 of 19 January 1984 (NOTAL). Prior to
MILESTONE 0, the ability to determine cost data with a great degree of reliability is cxu‘cmcly

. Costing data on existing, similar systems from the existing system program

ofﬁce, OPNAV (0P-91) ) which maintains Visibility and Management of

Support Costs (VAMOSC) and NAVSUP (SUP 031) which can provide
the costs of ths spares and repair parts allowance for an existing system

. These costs are escalated using factors available in the Hardware Systems
Command budget office according to the year in which the costs will be
incurred

. The cost analys1s identifies the risks and assumptions associated with the
use of similar, existing system costs

. Identification of unique capabilities on the conceptual system for which

there are no comparable capabilities on existing similar systems should be

identified. The costing data associated with these mcmased capabilities are
high risk and should be identified to the Resource Sponsor.

aI-1-7 Enclosure (1)
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At a minimum, the costs of the comparative system and its Ag and MTBF values are
provided in the DOP with the most reliable estimates of cost to Ag and MTBF for each altemauvc
summarized in the DOP.

SUMMARY

ThePro Lg““ Manager drafts and staffs the DOP through the Hardware Systems Command
to the OPNAYV Resource Sponsor as the reM"n_se to the TOR. The DOP summarizes the actions of
the Program Manager in the form of a summary of each achievable alternative that satisfies the
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capabnhty mqul;cments of the TOR, and‘lg wnhm the gonstramts imposed by the TOR. When the
DOP has been approved and forwardcd to the Resource Sponsor, the Program Manager's PRE-
MILESTONE 0 actions are not completed.

The Program Manager and Resource Sponsor now draft the Operational Requirement (OR)
and begin staffing it through the Planning, Programming and Budgctmg System (PPBS). The OR
! nenmicas ara a neahahilitr and ava ¢1ad e

s susceptible to chan 1g¢ during this process. Compromises are a probability and are tied to

affordability issues. It is crucial that the Program Manager be realistic and credible during this
critical phase. He must ensure that the Resource Sponsor does not promise more than is
deliverable for a given resource level. The Program Manager must be able to deliver what the
Resource Sponsor commits the program to accomplish. Enthusiasm and commitment to start the
program must not be permitted to position the program on a course of high risk to cost growth or

unuxcly achievement of perroxmancc ievels.

n

PRE-MILESTONE 0 ends with both the approval of the OR and resources in the Program
Objectives Memorandum (POM). The Program Manager has a level of funding, the year that
fundmg will be available, and what thresholds of key Dcrfonnancc/readmcss the new system will
achieve, or a range of thresholds in the case of devclopmental programs, that will become fixed
thresholds later in the developmental phase of the acquisition cycle. This constitutes the

authorization for the Program Manager to proceed to the PRE-MILESTONE I phase.



